The commonly used technique of density-gradient centrifugation uses differences in the physical properties of subcellular particles, e.g. buoyant density, t o separate different classes of subcellular organelles from each other. Gray & Whittaker, 1962) followed by hypo-osmotic shock and further centrifugation. However, the similarity in the buoyant densities of several classes of membranes from brain (Cotman, 1972) In the present experiments this ability of synaptic membranes t o bind the lectin was used t o prepare an enriched synaptic-membrane fraction from guinea-pig brain. A washed presynaptic-nerve-ending fraction (Marchbanks & Campbell, 1976; Campbell, 1976 ) was used as a source of synaptic material in these experiments. This fraction was subjected t o hypo-osmotic shock in a Dounce-type homogenizer exactly as described by Jones & Matus (1974) . Portions (5ml) of the osmotically shocked P2B fraction (Campbell, 1976) were added to lOml of concanavalin A-Sepharose in buffer.
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The commonly used technique of density-gradient centrifugation uses differences in the physical properties of subcellular particles, e.g. buoyant density, t o separate different classes of subcellular organelles from each other. Methods used t o isolate synaptic plasma membranes (Cotman et al., 1968; Morgan et al., 1971 ; Gurd et al., 1974; Jones & Matus, 1974) rely on the initial isolation of subcellular fractions enriched in synaptic constituents (DeRobertis et af., Gray & Whittaker, 1962) followed by hypo-osmotic shock and further centrifugation. However, the similarity in the buoyant densities of several classes of membranes from brain (Cotman, 1972) make the isolation of fractions enriched in synaptic plasma membranes problematic. More specific methods of isolation based on receptor-ligand interactions, although already commonly used for the isolation of proteins and other macromolecules (Wilcheck & Jakoby, 1974) , have been applied only t o a very limited extent in the separation of membranes (Zachowski & Paraf, 1974; Flanagan et al., 1975) . Electron-microscopic studies using the lectin concanavalin A covalently bound to ferritin (Matus et al., 1973) have shown that the synaptic cleft is particularly enriched in concanavalin A receptors (a-D-mannosyl or a-D-glucosyl residues), whereas mitochondria bind little concanavalin A.
In the present experiments this ability of synaptic membranes t o bind the lectin was used t o prepare an enriched synaptic-membrane fraction from guinea-pig brain. A washed presynaptic-nerve-ending fraction (Marchbanks & Campbell, 1976; Campbell, 1976 ) was used as a source of synaptic material in these experiments. This fraction was subjected t o hypo-osmotic shock in a Dounce-type homogenizer exactly as described by Jones & Matus (1974) . Portions (5ml) of the osmotically shocked P2B fraction (Campbell, 1976) were added to lOml of concanavalin A-Sepharose in buffer.
Various combinations of incubation times, temperatures and buffers were used. Typical elution profiles from the concanavalin-Sepharose 4B under two of these conditions are shown in Fig. 1 . Under the standard conditions used (Fig. la) , two effluent protein peaks (EP1 and EP2) were found. The EP2 peak was the result of elution of the gel with the hapten sugar, and the amount of material in this peak was dependent on the particular incubation and elution conditions chosen. The presence of hapten sugars (Fig. lb) or theomissionofCa2+, MnZ+ or Mg2+ ortheadditionofEDTA(3 mM)duringthe binding phase led to a decrease in the amount of protein bound to the gel. In similar experiments using Sepharose 4B beads, no 'bound-protein peak' could be detected, thereby ruling out trapping effects as an explanation for the binding. To characterize the effluents further, enzyme-marker and electron-microscopic studies were undertaken. In these experiments protein in the gel effluents was measured by a modification of the filter method of Schaffner & Weissmann (1973) . Standard protein samples containing 0-200pg of protein were pipetted into 5ml of 10% (w/v) trichloroacetic acid, shaken vigorously and then decanted on to wet membrane filters (type 1 1 106, Sartorius) on a 30-fold-filter assembly. Test tubes were rinsed with a further 5-10ml of 10% trichloroacetic acid and the samples filtered under suction. The filters containing the standard protein or the samples were stained in 0.1 % Amido Schwarz 10B in methanol/acetic acid/water (9:2:9, by vol.) for 2-3min, rinsed in water and destained under glycine do not interfere with protein determination by this method. Samples for electron microscopy were prepared either by embedding the pellet such that the total depth of the pellet was seen on a single section (Cotman, 1972) or by a modification of a filtration method (Baudhuin & Berthet, 1967) .
The results of the electron-microscopic studies showed that fraction EPI (see Fig. l a ) contained vesicles, mitochondria and small membrane fragments, whereas the EP2 fraction contained larger membrane fragments, many with recognizable post-synaptic adhesions. The mitochondria1 markers monoamine oxidase and succinate dehydrogenase and the microsomal marker NADPHxytochrome c reductase were enriched in the EPl peak, whereas the plasma-membrane markers (Na+ + K+)-dependent adenosine triphosphatase, 5'-nucleotidase and cholinesterase were enriched in the hapten-eluted peak (EP2). The yield of protein in the EP2 peak (0.5mg of protein/g of cortex) is somewhat less than that found for a synaptic-membrane fraction prepared from guinea-pig brain (Campbell, 1977) by density-gradient centiifugation (Jones & Matus, 1974) , although the specific activities of the positive plasma-membrane markers are similar in both cases. Taken together the results attest to the feasibility of the use of specific ligand-receptor interactions for the separation of synaptic membranes from other membranes of the central nervous system. I thank the Max-Planck-Gesellschaft for financial support.
